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2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The air- fuel ratio feedback control unit of the internal combustion engine characterized by to 
constitute so that said linearity term may be computed by the slide modal control based on the detection value 
of an air- fuel ratio, and a target air- fuel ratio including the integral term computed from the integral value and 
the integral gain of the deflection of the detection value of an air- fuel ratio, and a target air-fuel ratio in the air- 
fuel ratio feedback control unit of the internal combustion engine of a configuration of computing the air-fuel 
ratio feedback controlled variable which comes to contain a linearity term and a nonlinear term. 
[Claim 2] The air-fuel ratio feedback control unit of the internal combustion engine according to claim 1 
characterized by computing said linearity term including said integral term and the proportional called for by 
carrying out the multiplication of the proportional gain to said deflection. 

[Claim 3] The air-fixel ratio feedback control unit of the internal combustion engine according to claim 1 or 2 
characterized by computing said nonlinear term based on the change side which makes a variable the integral 
value of said deflection and said deflection, and the differential value of said deflection. 
[Claim 4] The air- fuel ratio feedback control unit of the internal combustion engine of any one publication of 
claim 1 -3 characterized by amending said integral gain based on said deflection. 

[Claim 5] The air- fuel ratio feedback control unit of the internal combustion engine according to claim 4 
characterized by amending said integral gain according to the absolute value of said deflection. 
[Claim 6] The air- fuel ratio feedback control unit of the internal combustion engine according to claim 5 with 
which the time when the absolute value of said deflection is larger is characterized by amending said integral 
gain to a bigger value. 

[Claim 7] The air- fuel ratio feedback control unit of the internal combustion engine according to claim 4 
characterized by amending said integral gain according to the rate of change of said deflection. 
[Claim 8] The air- fuel ratio feedback control unit of the internal combustion engine according to claim 7 
characterized by carrying out increase amendment of said integral gain when the sign of said deflection is the 
same as the sign of the rate of change of said deflection. 

[Claim 9] The air- fuel ratio feedback control unit of the internal combustion engine according to claim 8 with 
which the time when the absolute value of the rate of change of said deflection is larger is characterized by 
carrying out increase amendment of said integral gain more greatly. 

[Claim 10] The air- fuel ratio feedback control unit of the internal combustion engine according to claim 4 
characterized by amending said integral gain according to the rate of change of the absolute value of said 
deflection. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention ~ an internal combustion engine's air-fuel ratio feedback control device — 
being related — especially — slide modal control — using — combustion — it is related with the technique which 
carries out feedback control of the air-fuel ratio of gaseous mixture to a target air- fuel ratio. 
[0002] 

[Description of the Prior Art] Although slide modal control is known as high control of the robustness which 
controlled the effect of disturbance and it is used abundantly by robot control etc. from the former, performing 
feedback control of an air-fuel ratio using this slide modal control is proposed (reference, such as JP,8- 
2327 13,A). 
[0003] 

[Problem(s) to be Solved by the Invention] However, in the feedback control of air-fuel ratio by the 
conventional slide mode, since it was the configuration which a linearity term calculates according to the 
deflection to a target air- fuel ratio, when there was a steady air-fuel ratio gap, there was a problem that the 
amendment which cancels this steady-state deviation could not be added. 

[0004] Moreover, the problem that big air-fuel ratio deflection will arise by unnecessary amendment being 
made after the integral term saved up by air-fuel ratio fluctuation by the injection of disturbance does not 
decrease easily even if disturbance was canceled, but disturbance is canceled if integral control action is made 
to perform feedback control in the feedback control by the usual proportional plus integral plus derivative action 
occurs. 

[0005] This invention is made in view of the above-mentioned trouble, and it aims at enabling it to cancel the 
steady-state deviation of an air- fuel ratio in the feedback control of air-fuel ratio by slide mode. Furthermore, it 
aims at enabling it to control air-fuel ratio fluctuation when disturbance is canceled, canceling the steady-state 
deviation of an air- fuel ratio. 
[0006] 

[Means for Solving the Problem] Therefore, in the air-fiiel ratio feedback control unit of the internal combustion 
engine of a configuration of computing the air-fuel ratio feedback controlled variable which comes to contain a 
linearity term and a nonlinear term by the slide modal control based on the detection value of an air- fuel ratio 
and a target air- fuel ratio, said linearity term constituted invention according to claim 1 so that it might be 
computed including the integral term computed from the integral value and integral gain of the deflection of the 
detection value of an air-fuel ratio, and a target air-fuel ratio. 

[0007] According to this configuration, the integral term computed from the integral value and integral gain of 
air- fuel ratio deflection is included in a linearity term, and an amendment demand for this integral term to 
cancel steady- state deviation is held. In invention according to claim 2, said linearity term considered as the 
configuration computed including said integral term and the proportional called for by carrying out the 
multiplication of the proportional gain at said deflection. 

[0008] According to this configuration, the proportional called for with said integral term as a linearity term by 
carrying out the multiplication of the proportional gain to air-fuel ratio deflection is contained, and the 
aggregate value of an integral term and a proportional is made into a linearity term. In invention according to 
claim 3, said nonlinear term considered as the configuration computed based on the change side which makes a 
variable the integral value of said deflection and said deflection, and the differential value of said deflection. 
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[0009] According to this configuration, it is restrained on the change side which makes a variable the integral 
value of deflection and deflection, and the differential value of deflection, and is controlled to slide towards a 
target air-fuel ratio. In invention according to claim 4, it considered as the configuration which amends integral 
gain based on air-fuel ratio deflection. According to this configuration, the integral gain by which multiplication 
is carried out to the integral value of air-fuel ratio deflection is not fixed, it is amended according to air-fuel 
ratio deflection, and integral gain is changed from the information on the deflection of a real air-fuel ratio, or 
the direction of change over a target air-fuel ratio. 

[0010] In invention according to claim 5, it considered as the configuration which amends integral gain 
according to the absolute value of air-fuel ratio deflection. According to this configuration, integral gain is 
amended [ rich or ] for a real air-fuel ratio by whether it is separated only from which in the direction of Lean to 
a target air-fuel ratio. In invention according to claim 6, the time when the absolute value of air- fuel ratio 
deflection is larger was considered as the configuration which amends integral gain to a bigger value. 
[001 1] According to this configuration, in the time of the real air-fuel ratio being greatly [ richly ] more nearly 
separated in the direction of Lean to the target air- fuel ratio, integral gain is amended greatly and the absolute 
value of the integral term acquired to the integral value of air- fuel ratio deflection becomes large. In invention 
according to claim 7, it considered as the configuration which amends integral gain according to the rate of 
change of air-fuel ratio deflection. 

[0012] According to this configuration, integral gain is amended according to the rate of change of the air-fuel 
ratio deflection which shows the change direction and change rate of a real air-fuel ratio to a target air-fuel ratio. 
In addition, said rate of change is the variation per unit time amount of air- fuel ratio deflection. In invention 
according to claim 8, when the sign of air- fuel ratio deflection was the same as the sign of the rate of change of 
air- fuel ratio deflection, it considered as the configuration which carries out increase amendment of the integral 
gain. 

[0013] According to this configuration, for example, rather than a target air-fuel ratio, although a real air- fuel 
ratio is Lean, a real air- fuel ratio is in the condition which is carrying out Lean change further, it is in the 
condition which has air-fuel ratio deflection in the inclination to expand, and, as for the condition that the sign 
of air- fuel ratio deflection and the sign of rate of change are the same, increase amendment of the integral gain 
is carried out in the condition of starting. In invention according to claim 9, the time when the absolute value of 
the rate of change of air- fuel ratio deflection is larger was considered as the configuration which carries out 
increase amendment of the integral gain more greatly. 

[0014] When it is in the inclination which air-fuel ratio deflection expands according to this configuration, the 
time when the rate which separates from a target air- fuel ratio is quicker carries out increase amendment of the 
integral gain. In invention according to claim 10, it considered as the configuration which amends integral gain 
according to the rate of change of the absolute value of air-fuel ratio deflection. According to this configuration, 
the air-fuel ratio deflection to a target air- fuel ratio is called for by calculating the absolute value of air-fuel ratio 
deflection regardless of whether a real air-fuel ratio is rich to a target air- fuel ratio, or you are Lean. If the rate 
of change of the absolute value of this deflection is plus, air- fuel ratio deflection will be expanded, if it is minus 
conversely, air-fuel ratio deflection will contract, it will change toward a target air-fuel ratio, and integral gain 
will be changed according to this. 
[0015] 

[Effect of the Invention] According to invention according to claim 1 , it is effective in the steady-state deviation 
of an air-fuel ratio being cancelable, making high control of the robustness which controlled the effect of 
disturbance perform by including an integral term in the linearity term in slide modal control. According to 
invention according to claim 2, while steady-state deviation is cancelable by making a linearity term compute 
from a proportional and an integral term, it is effective in the stability in feedback control of air- fuel ratio with 
much dead time being securable. 

[0016] According to invention according to claim 3, it is effective in the ability to bring close to a target air-fuel 
ratio, maintaining the integral value of air- fuel ratio deflection and air- fuel ratio deflection, and the differential 
value of air- fuel ratio deflection at predetermined equilibrium. According to invention according to claim 4, it is 
effective in the ability for a setup of the proper integral gain according to fluctuation of a real air-fuel ratio to be 
attained, and for an integral term save up, make - discharge rate the optimal, and raise the convergency to a 
target air- fuel ratio by amending the integral gain used for the operation of an integral term according to air-fuel 
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ratio deflection. x 
[0017] According to invention of claim 5 and six publications, by enlarging integral gain, so that a real air-fuel 
ratio separates to a target air- fuel ratio, an integral term saves up, and it speeds up [ - discharge ], and is 
effective in the ability to return a real air- fuel ratio with a sufficient response to a target air- fuel ratio, according 
to invention according to claim 7 — the information on the change direction and change rate of air- fuel ratio 
deflection — being based — integral gain — proper — it can amend — with --**** — it is effective in the ability 
for an integral term to save up, make - discharge rate the optimal, and raise the convergency to a target air-fuel 
ratio. 

[0018] According to invention of claims 8 and 9 and ten publications, when air- fuel ratio deflection is in an 
expansion inclination, integral gain is amended greatly, an integral term saves up, - discharge rate is made 
quick, and it is effective in the ability to complete a real air-fuel ratio as a target air-fuel ratio promptly. 
[0019] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained below. Drawing 1 is an 
internal combustion engine's system configuration Fig. in the gestalt of operation. In this drawing 1 , air is 
inhaled in the combustion chamber of each gas column of the internal combustion engine 1 carried in a car 
through the electronics control type throttle valve 4 by which a closing motion drive is carried out by the air 
cleaner 2, the inhalation-of-air path 3, and the motor. 

[0020] The electromagnetic fuel injection valve 5 which injects a fuel (gasoline) directly is formed in the 
combustion chamber of each gas column, and gaseous mixture is formed in a combustion chamber of the fuel 
injected from this fuel injection valve 5, and said air inhaled. A fuel injection valve 5 is energized to a solenoid 
by the injection pulse signal outputted from a control unit 20, opens, and injects the fuel whose pressure was 
regulated by the predetermined pressure. And in injection of an inhalation-of-air line, the injected fuel is spread 
in a combustion chamber, and forms homogeneous gaseous mixture, and, in compression stroke injection, 
layer-like gaseous mixture is intensively formed in the circumference of an ignition plug 6. The gaseous 
mixture formed in a combustion chamber carries out ignition combustion by the ignition plug 6. 
[0021] However, you may be the engine of a configuration of injecting a fuel not to the thing which limits an 
internal combustion engine 1 to the above-mentioned direct injection gasoline engine but to a suction port. The 
exhaust air from an engine 1 is discharged from a flueway 7, and the catalyst 8 for exhaust air purification is 
infixed in this flueway 7. Moreover, the evaporation fuel processing unit which carries out combustion 
processing of the evaporation fuel generated in the fuel tank 9 is formed. 

[0022] A canister 1 0 is what was filled up with the adsorbents 1 1 , such as activated carbon, in the well-closed 
container, and the evaporation fuel installation tubing 1 2 installed from a fuel tank 9 is connected. Therefore, 
the evaporation fuel generated in the fuel tank 9 passes along said evaporation fuel installation tubing 12, and 
adsorption uptake is led and carried out to a canister 10. Moreover, while the new air conduction inlet port 13 is 
formed, the purge piping 14 is drawn and the purge control valve 15 by which closing motion is controlled by 
the control signal from a control unit 20 is infixed in said purge piping 14 at a canister 10. 
[0023] In the above-mentioned configuration, if open control of the purge control valve 15 is carried out, as a 
result of an engine's 1 inhalation negative pressure acting on a canister 10, the evaporation fuel by which the 
adsorbent 1 1 of a canister 10 was adsorbed is purged, purge air is inhaled through the purge piping 14 on 
throttle- valve 4 lower stream of a river of the inhalation-of-air path 3, and combustion processing is carried out 
after that by an engine's 1 combustion chamber by the air introduced from the new air conduction inlet port 13. 
[0024] A control unit 20 is equipped with the microcomputer constituted including CPU, ROM, RAM, an A/D 
converter, an input/output interface, etc., receives the input signal from various sensors, it carries out data 
processing based on these, and it controls actuation of a fuel injection valve 5, an ignition plug 6, the purge 
control valve 1 5, etc. As said various sensors, the cam sensor 22 which takes out a gas column distinction signal 
is formed from the crank angle sensor 21 which detects an engine's 1 crank angle, and the cam shaft, and an 
engine's rotational speed Ne is computed based on the signal from said crank angle sensor 21. 
[0025] In addition to this By the throttle-valve 4 upstream of the inhalation-of-air path 3, an intake air flow Q A 
(mass flow rate) The air flow meter 23, the amount of treading in of an accelerator pedal to detect (Accelerator 
opening) APS The opening TVO of the accelerator sensor 24 to detect and a throttle valve 4 the oxygen density 
under the throttle sensor 25 to detect, the coolant temperature sensor 26 which detects an engine's 1 cooling 
water temperature Tw, and exhaust air — responding — combustion — the air- fuel ratio sensor 27 of the broader- 
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based mold which detects the air- fuel ratio of gaseous mixture to a linear, the speed sensor 28 which detects the 
vehicle speed VSP are formed. 

[0026] Here, the structure of said broader-based type of air- fuel ratio sensor 27 is explained based on drawing 
2 . On the substrate 3 1 which consists of solid electrolyte members, such as a zirconia (Zr02), the + electrode 
32 for oxygen density measurement is formed. Moreover, in said substrate 31, the centrum 33 into which 
atmospheric air is introduced is established, it is attached in the head-lining section of this centrum 33 so that 
the - electrode 34 may counter the + electrode 32 on both sides of a substrate 31, and the oxygen density 
detecting element 35 is formed with said substrate 31, + electrode 32, and - electrode 34. 
[0027] Moreover, it has the oxygen-pumping section 39 which forms the pump electrodes 37 and 38 which 
consist of platinum of a pair in both sides of the solid electrolyte member 36 which consists of a zirconia etc., 
and is formed in them. And the introductory hole 42 for carrying out a laminating above the oxygen density 
detecting element 35 through the spacer 40 formed in the shape of a frame with the alumina, and the hollow 
room 41 being formed between the oxygen density detecting element 35 and the oxygen-pumping section 39, 
and introducing an engine's exhaust air into this hollow room 41 is formed in the solid electrolyte member 36 of 
the oxygen-pumping section 39 in this oxygen-pumping section 39. 

[0028] In addition, while the periphery of said spacer 40 is filled up with the glass adhesives 43 and securing 
the sealing nature of the hollow room 41, it has been made to carry out adhesion immobilization of a substrate 
31 and a spacer 40, and the solid electrolyte 36. Here, since a spacer 40 and a substrate 31 carry out coincidence 
baking and it is combined, the sealing nature of the hollow room 41 is secured by pasting up a spacer 40 and the 
solid electrolyte member 36. Moreover, the heater 44 for heating is built in the oxygen density detecting 
element 39. 

[0029] And the oxygen density of the exhaust air introduced into the hollow room 41 through the introductory 
hole 42 is detected from the electrical potential difference of the aforementioned + electrode 32. According to 
the concentration difference of the oxygen in the atmospheric air in a centrum 33, and the oxygen under exhaust 
air in the hollow room 41, oxygen ion flows and, specifically, the electromotive force corresponding to the 
oxygen density under exhaust air to the + electrode 32 generates the inside of a substrate 3 1 in connection with 
this. And it responds to this detection result and is regularity (for example, theoretical air fuel ratio) about the 
ambient atmosphere in the hollow room 41 . The current value passed in the oxygen-pumping section 39 is 
controlled to maintain, and the oxygen density under exhaust air (exhaust air air- fuel ratio) is detected from the 
current value at that time. 

[0030] After carrying out magnification processing of the electrical potential difference of the aforementioned + 
electrode 32 by the control circuit 45, it impresses between an electrode 37 and 38 through the electrical- 
potential-difference detection resistance 46, and, specifically, the oxygen density in the hollow room 41 is kept 
constant. For example, in detecting the air- fuel ratio in the high Lean field of the oxygen density under exhaust 
air, an anode plate and the pump electrode 38 by the side of the hollow room 41 are used as cathode for the 
outside pump electrode 37, and it impresses an electrical potential difference. Then, the oxygen (oxygen ion 
02-) proportional to a current is pumped out of the hollow room 41 outside, and the thing for which the flowing 
current will reach threshold value and this limiting current value will be measured in said control circuit 45 if 
applied voltage becomes beyond a predetermined value — the oxygen density under exhaust air — if it puts in 
another way, an exhaust air air-fuel ratio is detectable. 

[0031] On the contrary, if the pump electrode 37 is made as cathode, the pump electrode 38 is made into an 
anode plate and oxygen is poured in into the hollow room 41, air-fuel ratio detection in the low air-fuel ratio 
rich field of the oxygen density under exhaust air can be performed. The above-mentioned limiting current is 
detected from the output voltage of the differential amplifier 47 which detects the electrical potential difference 
between terminals of said electrical-potential-difference detection resistance 46. 

[0032] When a predetermined air-fuel ratio feedback control condition is satisfied, said control unit 20 performs 
feedback control of air-fuel ratio by slide mode so that it may make in agreement with a target air- fuel ratio the 
exhaust air air- fuel ratio detected by the above-mentioned air-fuel ratio sensor 27. The control-block Fig. of 
drawing 3 shows the configuration of the slide mode control section which calculates the air-fuel ratio feedback 
correction factor ALPHA with slide mode. 

[0033] In addition, said air-fuel ratio feedback correction factor ALPHA is a correction term by which 
multiplication is carried out to fuel oil consumption, is carrying out increase and decrease of the fuel oil 
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consumption of amendment with this air- fuel ratio feedback correction factor ALPHA, and carries out feedback 
control of the air-fuel ratio of the gaseous mixture formed with the fuel injected from a fuel injection valve 5, 
and the air attracted in a cylinder to a target air-fuel ratio. 

[0034] The linearity term operation part 511 which calculates the linearity term Ul based on the deflection (air- 
fuel ratio deflection = real air- fuel ratio-target air-fuel ratio) of the air- fuel ratio and target air- fuel ratio with 
which the slide mode control section shown in drawing 3 is detected by the air-fuel ratio sensor 27, It is 
constituted including the nonlinear term operation part 512 which calculates the nonlinear term U2 based on 
said air- fuel ratio deflection, and said air-fiiel ratio feedback correction factor ALPHA is outputted as linearity 
term U1 + nonlinear term U2=ALPHA. 

[0035] Said linearity term operation part 511 Air- fuel ratio deflection x proportional gain (= proportional), It is 
what computes the linearity term Ul by calculating integral(air-fuel ratio deflection) x integral gain (= integral 
term) and target air- fuel ratio x target gain, respectively, and totaling these results of an operation. In a detail If 
air- fuel ratio deflection is set to xl and a multiplier is set to alphai, and ai and b (2 i:l, 3), the linearity term Ul 
will be computed as Ul=l/b (a0-alpha3-alphal (al-alphal)) (xl-alpha3 (al-alphal) integral(xl)+aOr). 
[0036] On the other hand, the nonlinear term operation part 512 is sigma=alphalandxl+d 
(xl) /dt+alpha3 integral (xl), when sigma and a chattering prevention multiplier are set to delta and it sets a 
multiplier to K for a change-over function. 
U2=K-sigma/(|sigma|+delta) 

The nonlinear term U2 is computed by carrying out. 

[0037] The air- fuel ratio detected by the air- fuel ratio sensor 27 will be brought close to a target air- fuel ratio, 
restraining on the change flat surface used as change function sigma=0 according to the above-mentioned 
configuration. Here, since the linearity term Ul is constituted by the combination of an integral term and a 
proportional, while the steady-state deviation of an air-fuel ratio is cancelable, aggravation of the control 
stability by the dead time until an amendment result is detected by the air-fuel ratio sensor 27 can be controlled. 
[0038] In addition, although the actual air- fuel ratio was made into the exhaust air air-fuel ratio detected by the 
air- fuel ratio sensor 27 in the above the air-fuel ratio in a cylinder — the injection quantity and a service 
condition — further May be the configuration of presuming based on the detection result of the air-fuel ratio 
sensor 27, and making feedback control performing by making this presumed air- fuel ratio into a real air-fuel 
ratio, and Moreover, you may be a configuration using the air-fuel ratio sensor which replaces with the air-fuel 
ratio sensor 27 which detects an exhaust air air-fuel ratio from the oxygen density under exhaust air, and detects 
the air-fuel ratio in a cylinder from combustion light etc. 

[0039] The slide mode control section shown in drawing 3 is equipped with the integral gain operation part 513 
with the above-mentioned linearity term operation part 511 and the nonlinear term operation part 512. In the 
linearity term operation part 511, said integral gain operation part 513 calculates the integral gain used for the 
operation of an integral term, and as it is shown in the flow chart of drawing 4 , it calculates integral gain. 
[0040] In the flow chart of drawing 4 , at step SI 1, a target air-fuel ratio is read, the actual air-fuel ratio detected 
by the air- fuel ratio sensor 27 at step S12 is read, and air-fuel ratio deflection is calculated as a real air- fuel 
ratio-target air- fuel ratio at step SI 3. And at step SI 4, integral gain is calculated according to a bottom type. 
Integral gain = if it is the configuration of calculating integral gain as it is the | air- fuel ratio deflection |x 
constant Ki above Since bigger integral gain is set up so that a real air-fuel ratio separates from a target air-fuel 
ratio When an accumulate lump of an integral term is quick when a real air- fuel ratio separates from a target air- 
fuel ratio by the injection of disturbance, and it can bring with a sufficient response close to a target air- fuel 
ratio and amendment overshoots by discharge of disturbance, the discharge of an integral term is sped up and 
overshoot can be controlled. 

[0041] As the operation of the integral gain in said integral gain operation part 513 is shown in the flow chart of 
drawing 5 , it can also be made to perform. In the flow chart of drawing 5 , at step S21 , a target air-fuel ratio is 
read, the actual air-fuel ratio detected by the air-fuel ratio sensor 27 at step S22 is read, and air-fiiel ratio 
deflection is calculated as a real air-fuel ratio-target air-fiiel ratio at step S23. 

[0042] At step S24, the rate of change of said air-fuel ratio deflection is calculated. Said rate of change is 
computed as variation of the deflection in the predetermined time which subtracts the air-fuel ratio deflection 
calculated before predetermined time from the air- fuel ratio deflection calculated to the newest, and is found. At 
step S25, it distinguishes whether the sign (plus minus) of air-fuel ratio deflection and the sign (plus minus) of 
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rate of change are equal. 

[0043] For example, rather than a target air- fuel ratio, if a real air- fuel ratio is Lean, air-fuel ratio deflection is 
computed as a value of plus, and when it is the inclination which a real air-fuel ratio Lean-izes further, since 
deflection becomes larger, rate of change will be added. Therefore, the condition that a real air- fuel ratio is 
separated from a target air-fuel ratio when the sign of air-fuel ratio deflection and the sign of rate of change are 
equal is shown, and conversely, when the sign of air-fuel ratio deflection differs from the sign of rate of change, 
a real air-fuel ratio shows the condition of approaching a target air-fuel ratio. 

[0044] When the sign of air- fuel ratio deflection differs from the sign of rate of change, it progresses to step S26 
and criteria gain is set to integral gain. When the sign of air- fuel ratio deflection differs from the sign of rate of 
change, since a real air-fuel ratio is in the condition of approaching a target air-fuel ratio, it controls that 
overshoot occurs in a setup of superfluous integral gain as mentioned above. On the other hand, when the sign 
of air-fuel ratio deflection and the sign of rate of change are equal, it progresses to step S27 and the value which 
doubled criteria gain x is made into the integral gain at that time. 

[0045] Here, although said x times may be a fixed value, it is desirable to make it change according to the 
absolute value of rate of change, and, specifically, they is good for the time when the absolute value of rate of 
change is larger to enlarge Multiple x. When the sign of air-fuel ratio deflection and the sign of rate of change 
are equal, it is in the condition which air-fuel ratio deflection is expanding, and an accumulate lump of an 
integral term can be made quick, and the air-fuel ratio fluctuation by disturbance can be promptly completed at 
the time of a disturbance injection, if integral gain is amended to a bigger value at this time and disturbance is 
canceled, the discharge of an integral term is sped up and generating of overshoot can be controlled. 
[0046] In addition, the absolute value of air-fuel ratio deflection is calculated, and when the rate of change of 
the absolute value of this air-fuel ratio deflection is plus, substantially, the time when the rate of change of the 
absolute value of the fixed multiple x or air- fuel ratio deflection is larger becomes the same as processing 
according to the flow chart of drawing 5 also as a configuration which increases criteria gain by the multiple x 
set as a big value. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 3] 
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[Translation done.] 
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